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Objective
Meckel-Gruber syndrome (MGS) is a clinically and
genetically heterogeneous disease with severe multisys-
tem manifestations, associated with mutation in primary
cilia-related genes. It is marked by a characteristic triad
of major abnormalities: brain malformation (typically
encephalocele), hepatorenal fibrocyctic changes and
polydactyly. The aim of the study was to present a com-
prehensive analysis of autopsy findings in fetuses with
MGS and to emphasise the phenotypic variability in this
ciliopathy.
Methods
We retrospectively examined the clinico-pathological
findings in ten fetuses with MGS. The autopsies were
performed after medical interruption of pregnancy due
to fetal malformations.
Results
All cases had bilateral and symmetrical enlargement of the
kidneys with abdominal distension and lung hypoplasia.
Nine fetuses had classical clinical triad. Polydactyly was
absent in one case. Brain abnormalities consisted of ence-
phalocele in nine cases (with molar tooth sign in two
cases) and Dandy-Walker malformation in one case. Addi-
tional anomalies included microphthalmia (n = 1), aniridia
(n = 2), cleft palate (n = 3), lobulated tongue (n = 3),
micrognathia (n = 3), umbilical hernia (n = 1), genital
abnormalities (n = 5), club foot (n = 5), cardiac septal
defects (=1) and polysplenism (n = 2). Microscopically, the
renal parenchyma demonstrated diffuse multicystic dyspla-
sia. The liver showed fibrosis of the portal areas with vari-
able degree of ductal proliferation and dilatation.
Conclusion
Our data confirmed that MGS may demonstrate variation
in phenotypic expression. However, occipital encephalocele
or other central nervous system malformation and fibrocys-
tic changes in in the kidney and liver are constant findings.
Thus, meticulous autopsy is necessary to carefully assess all
the various possible anomalies associated with MGS.
Authors’ details
1Embryo-Foetopathology Unit, Maternity and Neonatology Center, Salah
Azaiez Institut, Tunis, Tunisia. 2Immunohistocytology Department, Salah
Azaiez Institut, Tunis, Tunisia. 3Department ‘C’ of Gynecology and Obstetrics,
Salah Azaiez Institut, Tunis, Tunisia. 4Department of Anatomy, Histology and
Embryology, Medical University of Plovdiv, Plovdiv, Bulgaria. 5Department ‘A’
of Gynecology and Obstetrics, Salah Azaiez Institut, Tunis, Tunisia.
6Department ‘B’ of Gynecology and Obstetrics, Salah Azaiez Institut, Tunis,
Tunisia.
Published: 13 July 2015
doi:10.1186/2046-2530-4-S1-P1
Cite this article as: Darouich et al.: Phenotypic variability in Meckel-
Gruber syndrome. Cilia 2015 4(Suppl 1):P1.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
1Embryo-Foetopathology Unit, Maternity and Neonatology Center, Salah
Azaiez Institut, Tunis, Tunisia
Full list of author information is available at the end of the article
Darouich et al. Cilia 2015, 4(Suppl 1):P1
http://www.ciliajournal.com/content/4/S1/P1
© 2015 Darouich et al. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://
creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/
zero/1.0/) applies to the data made available in this article, unless otherwise stated.
